Biochemical and physiological weaknesses associated with the pathogenesis of femoral bone degeneration in broiler chickens.
Femoral bone degeneration has been recognized as an important cause of lameness in broiler chickens for many years, but the pathogenesis of this condition has not been completely elucidated. The current work presents comprehensive analyses of changes associated with femoral bone degeneration based on findings from gross pathology, histopathology, biochemistry, and synchrotron-based imaging techniques. Gross lesions were predominantly seen in epiphysis and metaphysis of the proximal femur, and infrequently in distal femur, but we did not observe gross lesions in the diaphysis. Bone fractures were observed occasionally, but the most common lesions involved separation of articular cartilage of the femoral bone head, with progressive erosions of the subchondral bone. In advanced cases, on histopathological examination, changes in femoral bone were indicative of chondronecrosis and osteonecrosis. Computed tomography revealed that the degenerative process involves loss of trabecular bone. The course of the lesion development in the mineralized matrix appears to be coupled with increased bone resorption associated with excessive proliferation of pathologically altered osteoclasts. Light microscopy, Fourier transform infrared spectroscopy, and biochemical analysis provided consistent evidence that lowered protein content of the bone organic matrix is an integral component of femoral bone pathology, but these changes do not appear to be associated with excessive activity of matrix metalloproteinases. Taken together, our findings indicate that femoral bone degeneration is associated with structural changes occurring in both inorganic and organic matrix of the bone, but insufficiency in protein metabolism is most probably a primary aetiological factor in the natural history of femoral bone degeneration. However, it is important to stress that our findings do not negate the importance of bacterial infection in the evolution of this condition. Pathogens play a critical role in the progressive pathogenesis of this condition, which ultimately is manifested, in most instances, as femoral head necrosis.